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Quantitation of changes in protein abundance 
is key to discovering novel biomarkers. Currently, 
reverse phase liquid chromatography coupled to 
tandem mass spectrometry (HPLC-MS/MS) can 
be used to quantify changes in protein expression 
levels. Nevertheless, quantitative analysis of protein 
mixtures by HPLC-MS/MS is still hampered by the 
wide range of protein expression levels, the high dy-
namic range of protein concentrations and the lack 
of reliable quantitation algorithms. In this context, 
we describe two different samples (4-protmix and 
8-protmix) suitable for relative protein quantitation 
using isobaric Tags for Relative and Absolute Quan-
titation (iTRAQ). Using the 4-protmix, relative pro-
tein changes of up to 24-fold were measured. The 
8-protmix allowed the quantitation of the relative 
protein changes in a mixture of proteins within the 
range of two orders of magnitude in concentration 
and 10-fold differences in relative abundance. 
The two reference samples proposed here (4-pro-
tmix and 8-protmix) cover a wide range of protein 
fold changes and protein concentrations, respecti-
vely, which can be used to optimize the settings used 
during acquisition with different mass spectrometers 
and to test the performance of different quantitation 
algorithms used for iTRAQ experiments.
Three technical replicates corresponding to 800 
fmol of 4-protmix and 8-protmix were analyzed by 
HPLC-MS/MS using two platforms, a ChipLC cou-
pled to a 6530 Q-ToF (Agilent Technologies) and a 
1200 nano-HPLC (Agilent Technologies) coupled to 
DQ/742UELWUDS7KHUPR)LVKHU6FLHQWL¿F$VDUH-
sult, the analysis of the 4-protmix and the 8-protmix 
OHGWRWKHVXFFHVVIXOLGHQWL¿FDWLRQDQGTXDQWLWDWLRQRI
all proteins in the samples (Tables 1 and 2). 
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Figure 1. Schematic view of the preparation of the 
4-protmix. 
Figure 2. Schematic view of the preparation of the 
8-protmix. 
As shown here, we were able to detect up to 
24-fold changes in protein ratios. The standard de-
YLDWLRQıZDVW\SLFDOO\ORZHUWKDQEXWUDQJHG
IURPı  WR ı  7KH KLJKHVW ı FRUUH-
sponded to the highest protein fold change in our 
samples (24-fold). 
3527(Ï0,&$1Ò0(52)(%5(52 99
In conclusion, we described two different sam-
ples suitable for iTRAQ analysis that can be used to 
assess the performance of different mass spectrome-
ters and quantitation algorithms. A considerable part 
Table 2. 8-protmix iTRAQ protein relative quantitation measured with LTQ Orbitrap and analysed using Proteome 
Discover. 
Table 1. 4-protmix iTRAQ protein relative quantitation. A: ChipLC coupled to a 6530 Q-ToF and analysed using MASCOT. 
B: 1200 nanoHPLC coupled to LTQ Orbitrap and analysed using Proteome Discover. 
of the proteome of a typical biological sample falls 
within the fold change and dynamic range windows 
of these two samples. 
/&06EDVHGSURWHLQ TXDQWL¿FDWLRQPHWKRGV
have recently gained popularity as powerful tech-
nologies capable of addressing protein expression 
analysis in complex samples. As an alternative to 
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isotope labeling methodologies, which are sample-
number and sample-type dependant and require 
special labeling chemistries, label-free approaches 
afford greater experimental design and less sample 
